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Description 
[Decomposition of Polyester] 

Background of Invention This invention is directed to a 
process for decomposing the polyester component of 
post-consumer or post-industrial waste into compounds that are 
liquid at room temperature and are useful as solvents or as 
inputs for other chemical processes. this invention is 
particularly directed to a process for the decomposition of 
poly(ethylene terephthalate). poly(ethylene terephthalate) 
(pet) represents a significant portion of the post-consumer 
waste stream in the united states. almost half of produced pet 
is recycled. recycled pet is primarily material available in forms 
such as chips produced from soda bottles which have been 
physically separated from other waste material, washed, and 

DRIED. Much of the POST-CONSUMER PET WASTE cannot be 

physically separated to obtain sufficiently pure pet for recycle 
as pet polymer, but can only be concentrated into a 
polyester-rich waste component. it is important to find varied and 
higher value uses for this polyester-rich waste available for 
recycle. Accordingly, an economical process to allow reuse of 
these materials as industrial chemicals is desirable. sufficiently 
pure pet scrap can be melted and reformed without 



DE POLYMERIZATION as described in U.S. Pat. Nos. 5,225,130; and 
5,248,041 . At least three polyester tertiary recycling 
technologies are known. pet materials can be reacted with 
methanol to produce dimethyl terephthalate. this process, 

METHANOLYSIS, IS THE SUBJECT OF U.S. 4,163,860 (HOPPERT); 4,578,502 

(Cudmore); 5,051,528 (Naujokas); 5,298,530 (Gamble); 5,391,263 
(Hepner);and 5,414,022 (Toot, Jr.). PET can also be reacted with 
ethylene glycol as described in column 1 of u.s. pat. no. 
4,078,143 (Malik); this process, glycolysis, apparently does not 
depolymerize the polyester completely to monomers, and is 
claimed to be less costly than methanolysis. hydrolysis of pet 
under high temperatures and pressures yields terephthalic acid 
and ethylene glycol. purification of the resulting terephthalic 
acid is costly, and this process does not appear to be 
economically attractive. depolymerizion of polyester is the 
subject of U.S. 5,414,106 (Smith); 5,414,107 (Smith); and 5,502,239 
(Smith). The existing recycling techniques suffer from relatively 
high process costs or product purity issues in the applications 
intended. the physical separation techniques employed to obtain 
a highly purified polyester material from some food packaging 
wastes have been successful, however these techniques are not 
universally applicable. thus many polyester-rich wastes cannot 
be economically recycled using the existing polyester recycling 
techniques. dissolution of polyester from polyester-rich waste 
streams, followed by decomposition into compounds which are 
soluble in ethylene carbonate or propylene carbonate at 



AMBIENT TEMPERATURE, OFFERS A MEANS TO CONVERT POLYESTER 
WASTE DIRECTLY INTO USEFUL INDUSTRIAL SOLVENTS OR INPUTS INTO 
OTHER CHEMICAL PROCESSES. 

[0001] 

Summary of Invention A process for decomposition of 

POLYESTER INTO COMPOUNDS THAT ARE SOLUBLE IN ETHYLENE 
CARBONATE OR PROPYLENE CARBONATE AT AMBIENT TEMPERATURE IS 

DISCLOSED. The process of the present invention allows recycling 

OF POLYESTER DIRECTLY INTO USEFUL INDUSTRIAL CHEMICALS WHICH CAN 
BE EMPLOYED AS COMPONENTS OF INDUSTRIAL SOLVENTS FOR PURPOSES 
SUCH AS PAINT AND GREASE STRIPPING. 

[0002] 

Detailed Description U.S. 4,118,187 (Sidebotham) and U.S. 
4,137,393 (Sidebotham) employ solvents to selectively dissolve 
polyester from assortments of commingled fibers as a means of 
recovering unaltered polyester polymer of sufficient purity for 
reuse in polyester fiber production. one of the solvents named in 
these patents is the cyclic ester, propylene carbonate. u.s. 
5,554,657 (brownscombe) teaches the use of ethylene carbonate 
and propylene carbonate as solvents for polyester in the 
temperature range of 190 degrees to 200 degrees celsius in an 
intricate process to recover polyester from a mixed polymer 
waste while maintaining the polyester polymer in polymer form. 
Cyclic esters have been unexpectedly found to decompose 



DISSOLVED POLYESTER AS THE TEMPERATURE OF THE SOLUTION IS 
INCREASED ABOVE ABOUT 215 DEGREES CELSIUS. THIS DECOMPOSITION IS 
EVIDENCED BY SUBSTANTIAL REDUCTION IN THE PROPORTION OF DISSOLVED 
POLYESTER THAT IS RECOVERED AS PRECIPITATED POLYESTER POLYMER 
UPON COOLING OF THE SOLUTION. POLY(ETHYLENE TEREPHTHALATE) HAS 
BEEN OBSERVED TO DISSOLVE IN PROPYLENE CARBONATE ONLY AT A 
TEMPERATURE BETWEEN ABOUT 190 AND 200 DEGREES CELSIUS. NO 
APPRECIABLE DISSOLUTION OF FIBERS IS OBSERVED BELOW A 
TEMPERATURE OF ABOUT 180 DEGREES CELSIUS. IT HAS BEEN 
UNEXPECTEDLY DISCOVERED THAT POLYESTER DISSOLVED IN CYCLIC 
ESTERS DECOMPOSES WHEN THE SOLUTION IS HEATED ABOVE A 
TEMPERATURE OF ABOUT 215 DEGREES CELSIUS. UPON COOLING OF THE 
SOLUTION TO AMBIENT TEMPERATURE, LITTLE OR NOT PRECIPITATION OF 
POLYESTER POLYMER OCCURS. THE POLYESTER HAS BEEN DECOMPOSED 
INTO MONOMERIC AND OLIGOMERIC UNITS SOLUBLE IN THE CYCLIC ESTER 
SOLVENT AT AMBIENT TEMPERATURE. THUS, POLYESTER EXTRACTED FROM 
POLYESTER-RICH WASTE STREAMS BY SELECTIVE DISSOLUTION IN A CYCLIC 
ESTER SUCH AS PROPYLENE CARBONATE OR ETHYLENE CARBONATE CAN BE 
EASILY AND IMMEDIATELY CONVERTED INTO A COMPONENT OF AN 
INDUSTRIAL SOLVENT BY SUBJECTING THE POLYESTER SOLUTION TO 
INCREASED TEMPERATURE. POLYESTER CAN BE EXTRACTED FROM A MIXED 
POLYMER WASTE BY KNOWN TECHNIQUES FOR DISSOLUTION IN CYCLIC 
ESTERS, SOLID-LIQUID SEPARATION MAY BE NECESSARY AFTER 
DISSOLUTION OF POLYESTER BUT BEFORE DECOMPOSITION OF DISSOLVED 
POLYESTER DEPENDING UPON THE OTHER CONSTITUENTS OF THE MIXED 
POLYMER WASTE. SOLID-LIQUID SEPARATION PERFORMED AFTER 



DECOMPOSITION OF POLYESTER should always be performed to 
yield a solvent solution containing minimal suspended solids. the 
preferred solvent for dissolution of polyethylene 
terephthalate) is propylene carbonate. propylene carbonate is 
known to be useful as a component of industrial solvents. u.s. 
Patent Application 20030119686 (Machac, Jr.) describes the 
environmental and employee health and safety benefits to be 
realized by utilization of industrial solvents containing 
propylene carbonate as opposed to more volatile and toxic 
solvents. Employing polyester decomposition products as a 
significant component of industrial solvents also containing 
cyclic esters such as ethylene carbonate, propylene carbonate, 
butylene carbonate, and mixtures thereof, will reduce the cost 
of these solvent compositions and allow them to compete more 
easily with some of the traditional industrial solvents.further 
details regarding the invention are set forth in the non-limiting 
example which follows. example poly(ethylene terephthalate) 
yarn was cut into approximately 3 inch lengths, weighed, and 
place into an erlenmeyer flask. propylene carbonate was added 
to the flask such that 25 grams of polyethylene terephthalate) 
was admixed with 100 grams of propylene carbonate.the 
erlenmeyer flask was heated with gentle stirring on a hot plate. 
The poly(ethylene terephthalate) yarn was observed to be 
unaffected when the temperature of the admixture reached 180 
degrees Celsius, but it had disappeared by the time the admixture 
had reached a temperature of 200 degrees celsius. the admixture 



WAS FURTHER HEATED TO A TEMPERATURE OF 220 DEGREES CELSIUS AND 
HELD AT THIS TEMPERATURE OF 15 MINUTES. AFTER THE ADMIXTURE WAS 
COOLED TO ROOM TEMPERATURE, IT WAS FILTERED AND THE FILTRATE WAS 
WEIGHTED. ONLY 1.2 GRAMS OF SOLIDS WERE FOUND IN THE ADMIXTURE, 
THUS APPROXIMATELY 95% OF THE POLYESTER HAD BEEN DECOMPOSED 
INTO COMPOUNDS SOLUBLE IN THE PROPYLENE CARBONATE AT ROOM 
TEMPERATURE. THE PRESENT INVENTION MAY BE EMBODIED IN OTHER 
SPECIFIC FORMS WITHOUT DEPARTING FROM THE SPIRIT OR ESSENTIAL 
ATTRIBUTES THEREOF, AND ACCORDINGLY, REFERENCE SHOULD BE MADE 
TO THE APPENDED CLAIMS, RATHER THAN TO THE FOREGOING 
SPECIFICATION, AS INDICATING THE SCOPE OF THE INVENTION. 

[0003] 



